The Levantine Basin (LB) is still considered a void as regards its cetacean fauna: species population abundance and distribution patterns are unknown, and even the list of species and their regional status have so far not been finalized. In an effort to fill the knowledge gap, we present original data collected in the LB over the years [1993][1994][1995][1996][1997][1998][1999][2000][2001][2002][2003][2004][2005][2006][2007][2008][2009]. The data relies on strandings, bycatch victims and on incidental and dedicated-survey sightings. We supplement these by reviewing available information on cetacean occurrence in the LB, prior to and including the above period. We believe that the following list and suggested status is a comprehensive updated regional inventory: Species with a 'regular' status include the common bottlenose dolphin, striped dolphin, common dolphin, Risso's dolphin and rough-toothed dolphin, as well as Cuvier's beaked whale; 'visitors' include false killer whale, sperm whale, minke whale and fin whale; Indo-Pacific humpback dolphin, humpback whale and killer whale are designated 'vagrants'. The only common Mediterranean species notably absent is the long-finned pilot whale. Indeed, despite its profound oligotrophicity, the diversity of cetacean species in the LB equals that in the western basins, and due to the relatively lower anthropogenic impact that it sustains, it should receive its share of resources and efforts towards conserving this diversity.
INTRODUCTION
Information on the occurrence and distribution of cetacean species in the Mediterranean is non-homogenous. While the longstanding extensive research of countries on the European coast produced substantial published data for the Alboran, Ligurian, Tirrhenian, Adriatic, Ionian and Aegean basins, very little is known about Levantine and North African waters [1] . These regions hold particular interest, as in addition to species prevalent in the Mediterranean as a whole, they are more likely to be inhabited or visited by Lessepsian migrants from the Red Sea [2] . While geophysicists ascribe the term 'Levantine Basin' (LB) to the southeastern-most corner of the Mediterranean, within the confines of the Israeli and Egyptian shorelines, Cyprus and Eratosthenes Sea Mount [3] , in this report we chose to use this term for a wider geographical division, namely: the part of the Mediterranean east of an imaginary line connecting the westernmost point of Crete and the northernmost point of Cyrenaica on the Libyan coast, excluding the Aegean Sea and the eastern horn of the Hellenic Trench (Fig. 1) . The latter are excluded mainly on the grounds of their cetacean fauna being rather extensively researched and reported on within the bounds of the Greek Seas [4] . Seemingly, the saline, warm and ultra-oligotrophic LB holds little promise for sustaining an abundance and a *Address correspondence to this author at the Israel Marine Mammal Research and Assistance Center, Institute for Maritime Studies, Charney School of Marine Sciences, University of Haifa, Haifa, Israel; Tel: +972-4-8249449; Fax: +972-4-8240493; E-mail: dankerem@research.haifa.ac.il diverse assemblage of top predators. Salinity levels of the Levantine Surface Water exceed 38.95% due to the combined effect of high evaporation and low runoff. Mixing of the water column reaches ~150 m during winter. During the rest of the year surface temperature may reach 30 0 C and the mixing is restricted to the upper ~25 m, overlaying a sharp thermocline and halocline. During most of the year, nutrient values are extremely low and primary productivity levels are around 41-49 g C m -2 y -1 [5, 6] . Throughout geologic and recent history, the Nile River has been the main natural source of sediments and nutrients reaching the southeastern Mediterranean. The supply declined considerably following the construction and deployment of the Aswan High Dam in 1964 [7] . This anthropogenic intervention compromised regional marine primary production and its supported foodweb [7] and, after a 3-year delay, caused hydrological and ecological effects that reached the westernmost bounds of the Mediterranean [8] .
The Mediterranean coast of Israel extends 180 km in a nearly straight line, trending NE -NNE. The continental shelf narrows from 25-30 km wide off northeastern Sinai to less than 10 km off Rosh HaNikrah, on the border with Lebanon [9] (Fig. 2) . Sand dominates a strip 2.5 to 4 km wide, extending from the beach to 15-25 m depth. At greater depths the sands are increasingly diluted by silt and clay. Despite the dam, a limited amount of Nile derived siliciclastic sediments are deposited into the Mediterranean, where they are transported towards the Israeli coasts by counterclockwise wind-induced longshore currents. As the siliciclastics in the sediments fall off, they are replaced nearshore by autochthonous carbonate sands and at the northern end of the Nile litoral cell, off Akko, biogenic
1.
Stranded specimens and animals incidentally caught by various types of fishing gear, which were identified by IMMRAC researchers. When external form and color patterns were insufficient for definite identification, skull morphology was used. In particular, presence of deep palatal/maxillary grooves was used to distinguish short-beaked common dolphin (Delphinus delphis) from striped dolphin (Stenella coeruleoalba) [13] . In one instance of a headless, badly decomposed baleen whale -identity of fin whale (Balaenoptera physalus) was ascertained by 
2.
Open sea sightings and acoustic detections by IMMRAC researchers, opportunistic as well as during dedicated surveys carried out across the Israeli continental shelf and slope. Of the latter, acoustic detection of sperm whale (Physeter macrocephalus) clicks, were obtained during a 5 day, 1000 km long, acoustic survey conducted in June 2005 aboard a sailing yacht. Detections were made using a HP30-ST stereo towed hydrophone brought to Israel and deployed by Vasilis Podiadis, who also verified the identification. In addition, during three weeks in September of 2005, Eco-Oceans' 20 m long R\V 'Mediterranean Explorer' was chartered for a survey covering a total of 1,320 km, over an area of 9,240 km 2 along and across the Israeli continental shelf. The surveying track comprised of 12 "saw-tooth" shaped transects, oriented in a cross-shore direction, with a base 14 km wide which extended 55 km offshore, to roughly over the 1,200 m water depth contour (Fig.  2) . Each transect was traversed during one day, at an average cruising speed of 8 knots, with the boat docking for the night. Visual searching was employed during daylight hours, in Beaufort sea states ≤3, by alternating 2-3h shifts of three observers each. Searching followed the 'distance sampling' mode [14] , with the vessel adhering to the transect line without attempting to approach distantly detected groups. One observer (tracker) equipped with binoculars scanned a 60 0 central arc atop a platform 2.5 m above sea level and two observers positioned on the cabin roof (4.6 m above sea level) scanned 90 0 to port and starboard, respectively. The latter used the naked eye to search and binoculars to confirm sightings, identify species and count animals 1 .
3.
Opportunistic sightings by non-expert Israeli observers (navy, yachtsmen, port authorities, coastal police and marine construction crews), that were either backed by photographs or indisputably accredited through careful interrogation by IMMRAC experts in real time and/or soon after the sighting, aided by a pictorial guide.
4.
First-hand visual sightings and acoustic detections collected aboard the 21 m long R/V 'Song of the Whale' as part of the 2003-2007 Mediterranean-wide survey conducted by the research team of the International Fund for Animal Welfare (IFAW). This survey too was conducted in a 'distance sampling' mode, with detailed information on survey means and methods given in [15] . The relevant search blocks to this report were all of block 7 ('Cyprus'), the greater part of block 9 ('Eastern Basin') and part of block 6 ('Crete Trench'), transected during May-September 2007 (Fig. 3) , with a cumulative transect distance of 2,540 km. 
Statistical Analysis
Following normality tests (Kolmogorov-Smirnov), and tests for homogeneity of variances (Levene), the significance of body length and group size differences were tested by unpaired t-tests and ANOVA, or two-sample and k-sample nonparametric tests, as appropriate. Differences were considered statistically significant when P was ≤ 0.05.
RESULTS
Observations sorted by frequency of species encounters (strandings+ sightings) are presented below in the following order: strandings, sightings by IMMRAC staff, sightings by other Israeli parties and sightings by the R/V 'song of the whale' team. Stranding data for all species are listed in Table  1 and mapped in Figs. (4-6) . Details on sightings in Israeli waters (roughly out to 25 km from shore) and across the LB are summarized in Table 2 and Fig. (7) and in Table 3 and Fig. (8) , respectively.
Common Bottlenose Dolphin (Tursiops truncatus, Montagu 1821)
This is by far the most frequently encountered species in Israeli waters throughout the year and along the entire coastline. At sea it makes 85% of all reported sightings and 60% of beachings. These observations include newborns and calves of all ages. The majority of sightings were close to shore (within a six mile strip). However the September 2005 transect survey identified some sightings over the continental slope, in water >1000 m. Given its abundance, this species is amenable to systematic research and longitudinal studies, the details of which will be published separately.
Striped Dolphin (Stenella coeruleoalba, Meyen 1833)

Strandings
During the period covered by this report, 14 single strandings were recorded, five of which involved live individuals, and one stranding of two animals. Strandings occurred year round and along the entire coastline; all age groups except newborns were represented.
Sightings by IMMRAC
Sighted only twice by IMMRAC researchers: once during the September 2005 line-transect survey, 22 km off Nahariya and once by A.S. on a private sail en route from Cyprus to Haifa.
Sightings by Other Israeli Parties
There were eight second-hand local sightings, one of a mixed group with short-beaked common dolphin. Mean group size ±SD was 18±17 (range: 2-50) and water depth ranged from 12 to 1500m.
Sightings by R/V 'Song of the Whale' Team
The team logged 12 sightings of striped dolphin across the LB, with estimated group sizes ranging from 2-60. Two of the groups included calves, one calf each.
The resultant combined mean ± SD school size of LB sightings (N=22) was 16.9 ± 15.8 (range 2-60). The median group size value of 6 in Israeli coastal waters was not significantly different than that of 13 in LB-wide deep waters, Mann-Whitney U Test; p=0.357.
Short-Beaked Common Dolphin (Delphinus delphis, Linnaeus 1758)
Strandings
Three single mature individuals beached during the reported period. 
Sightings by IMMRAC
Sightings by Other Israeli Parties
Additional 15 authenticated second-party sightings were logged in Israeli waters and off Gaza, all of them close to shore. Sightings off Israel are rare during winter (DecemberFebruary) and north of Tel Aviv. During the last five years, large (>20) groups are regularly reported opposite the southern part of the coast (Fig. 6) . 
Striped-or-Common Dolphin
Sightings by Other Israeli Parties
Virtually all experienced trawl-boat skippers readily distinguish between the "regular" large grey stout-beaked dolphins (common bottlenose dolphin) and the less frequent small, black or bi-colored and slender-beaked dolphins (either striped or common dolphin, usually without being able to distinguish the two). We have logged 185 alleged striped-or-common dolphin (as opposed to 1550 common bottlenose dolphin) second-party sightings in the reported period. However, since these sightings are not speciesspecific, they are excluded from the current report.
Risso's Dolphin (Grampus griseus, G. Cuvier 1812)
Strandings
Six strandings of this species were recorded, three of which involved live individuals. One of the latter apparently involved a mother-calf pair.
Sightings by IMMRAC
A group of 20-25 individuals, including calves, was observed during the sperm whale acoustic survey of June 2005, 22 km northwest of Haifa. Another group was observed during along the line-transect survey of September 
Sightings by Other Israeli Parties
There were eight authenticated second-party reports, several of which from yachtsmen traveling back and forth between Israel and Cyprus. We found a non-significant tendency (Mann-Whitney U Test; p=0.096) for the median group size of 3 for Israeli coastal water sightings (n=6) to be smaller than the median group size of 20 for the more remote and deeper water sightings (n=5).
Sperm Whale (Physeter macrocephalus, Linnaeus 1758)
Strandings
Three single carcasses were investigated, all demonstrating various degrees of decomposition. One of the three was a newborn or a near term fetus. These three beachings occurred during July-August, with a wide spatial spread. 
Sightings by IMMRAC
Sightings by Other Israeli Parties
Seven sightings by non-experts were reported, most of them accompanied by on-site photographs. All sightings were of single individuals except one, in which two animals were seen. Five of the seven were within Israeli waters, with a depth range of 25-300m. The other two reports were also of single whales: one was seen off Beirut, Lebanon 
Five adult individuals were captured on video bow riding a private yacht at noon of November 15, 2009, 160 km enroute from Larnaca to Herzliya.
Sightings by the R/V 'Song of the Whale' Team
Two groups of nine individuals were documented, one on June 17, 2007, north of Cyprus and another, on July 1 st 2007, off the Cyrenaican coast, at a point located slightly west of the LB as defined here (Fig. 7) . Common Minke Whale (Balaenoptera acutorostrata, Lacépède 1804)
Strandings
Two gill-net calf entanglements were recorded for this species, both investigated soon after death. The first, a 3.5 m male, was found in the early morning of May 8, 2000 at a water depth of 14m, 3.5 km off Akko shore. The second victim was a 5 m female calf, caught on the night of February 3-4, 2004, 1 km off Carmel coast at a water depth of 12 m. Fresh milk traces in the lower esophagus and forestomach of the male were revealed by endoscopy (Pentax). On autopsy, both calves had milk at various digestive stages along the GI tract, with no evidence of other food intake. Apart from congested lungs, no gross pathology of the musculo-skeletal system or of the internal organs was observed. This was confirmed by histopathology, which showed alveolar flooding consistent with aspiration or lung edema, all other tissue structure being within normal limits. Mitochondrial DNA control region sequencing found the male calf to be related to the north Atlantic stock of common minke whale [16] . Two other calf mortalities of unknown cause were investigated. The first was of a body in advanced state of decay and the second of a right mandible with remnants of soft tissue found in the cod-end of a bottom trawler. 
Sightings by Other Israeli Parties
Seven corroborated second party sightings were logged, 6 of single individuals and one of a pair.
Fin Whale (Balaenoptera physalus, Linnaeus 1758)
Strandings
During the last decade six separate instances of single young individuals were encountered entering into Israeli harbors, either swimming in alive or floating in dead. The first was a calf, estimated at 11 meters, which floated headless into Haifa Port on June of 2000 in an advanced state of decomposition. Subsequent DNA typing showed it to be a fin whale. The second was a live 7.8 m young male calf that on April 2005 escorted a Turkish freighter into Haifa port. This individual disappeared for 10 days soon after its arrival and was then found floating dead near the dock. It was extremely emaciated and most probably had starved to death after separating from its mother. entered alive into the Eilat-Ashqelon Oil-Pipe anchorage in Ashqelon, only to succumb after a few hours. It was not noticeably wasted and apart from a well-healed amputation of half of its right fluke that left propeller scars on the remaining part, it did not show any gross external or internal pathology.
Sightings by IMMRAC
Two live individuals, both with an estimated body length of ca 10 m, were sighted by IMMRAC staff. One of them was observed by O.G. at twilight of July 26, 2008, inside Haifa Port. The other, clearly cachectic, was observed by N.H. just outside the entrance to Tel-Aviv marina on the morning of April 3 rd , 2009. Probably the same individual was re-sighted at 22:00 near a fish-farm inside Ashdod Port.
Sightings by Other Israeli Parties
Four second party open sea sightings were reported. Three were in Israeli waters: two of single individuals and one of a group of 5 whales, all very close to shore. A single whale was also spotted 55 km off Gaza over a bottom depth of 600 m. 
Strandings
Seven single male individuals have stranded during this time period. One of them was a live stranding of a juvenile in terminal condition. All strandings occurred between March and July, none of them further south than Tel Aviv.
Sightings by Other Israeli Parties
There is only one authenticated sighting by a trawler crew on December 2003 of a single individual off Ashdod, where water depth reaches 160 m.
Sightings by the R/V 'Song of the Whale' Team
One sighting and one acoustic detection were made off the Turkish Mediterranean coast on June, 2007, over water depths >1000m.
False Killer Whale (Pseudorca crassidens, Owen 1846)
Strandings
One single stranding of a decomposed mature specimen occurred on Habonim beach on June of 2004. Given its craniometric characteristics, this was most probably a male of the North Atlantic population [17] .
Sightings by IMMRAC
A pod of about 20 individuals was sighted and photographed by A.S. in the morning of March 2003, en route from Turkey to Israel, over a bottom depth of 1,800 m.
Sightings by Other Israeli Parties
Three group sightings of two, six and six individuals were reported westward of Nahariya, Haifa and Ashdod, respectively. All groups were sighted at water depths exceeding 900 m.
Sightings by the R/V 'Song of the Whale' Team
On June of 2007, a group of 3 individuals rode the boat's bow near the west coast of Cyprus, in water 940 m deep.
Indo-Pacific Humpback Dolphin (Sousa chinensis, Osbeck 1765)
Sightings by IMMRAC
In January 2000, IMMRAC staff was involved in an 11 day follow-up of a humpback dolphin of undetermined species and sex. This individual had been sighted consecutively in a north-to-south course along the coast from Atlit to Ashdod, taking refuge in bays and harbors from gale-force winds and 6m high waves. It was most likely a member of the plumbea-type Indo-Pacific humpback dolphin [2] .
Cetacean Encounter Rate
The R\V 'Med Explorer' survey yielded 14 group sightings off Israel, 9 belonging to three species (common bottlenose, striped and Risso's dolphin) and 5 of unidentified delphinids, for an overall encounter rate of 1.06 groups/100 km of track-line.
The R\V 'Song of the Whale' team had encountered six group sightings of five different species (striped, rough- toothed and Risso's dolphin, sperm and Cuvier's beaked whale) and eight groups of unidentified delphinid species, 'on effort' across the LB. This translates to 0.46 groups/100 km, not significantly different from the mean rate calculated for their entire Mediterranean survey.
DISCUSSION
Regional Distribution
Israeli Continental Shelf (Fig. 7) The apparent concentration of sightings of pelagic species in the shallow (<50 m) 10 km coastal strip is not indicative of true niche preference, but rather of where the majority of reporting agents are available for observation. Even rare sojourns of individuals of a deep-water species into these shallow waters are likely to accumulate over time, given the large amount of vessel and shore-based observer hours in the period covered by this report. In this regard, it is worth mentioning that all 14 sightings made during the 'Mediterranean-Explorer' line transect survey (including those of bottlenose dolphin) were beyond the 500 depth contour.
On the other hand, such observations may not necessarily be very rare. Considering the fact that many sightings of whales and dolphins were not included in the current compilation, for lack of positive species identification, it would probably be safe to say that in this portion of the LB several of the open/deep water resident species routinely venture into very shallow waters. Notable exceptions may be false killer whale, with no sightings in local shallow waters and Risso's dolphin, with all but one of its seven sightings being over deeper waters.
In contrast to the in/out-shore distribution, the alongshore north-south distribution shown on the map may be more readily relied upon to picture the true state. Thus, for the two most frequently sighted species, the rather uniform distribution of the striped dolphin contrasts markedly with that of the short-beaked common dolphin, of which a medium to large group has never been reported north of Netanya, in the center of the coastline. Levantine Basin (Fig. 8) Opportunistic second-party sightings in the easternmost portion of the LB are also spatially biased, since a major reporting source are private yachts that sail back and forth on fixed courses from Israeli to Cypriot and Turkish marinas. Sightings in the portions covered by transects of the R\V 'Song of the whale' should better reflect the true density distribution. A major drawback in this regard was the inability of the crew to survey the relatively shallow Egyptian waters (Figs. 3 and 8) . Even so, it seems that waters off the Basin's northern shores, with greater shelf gradients and deeper seafloors are preferred habitats to the more abundant species such as the striped dolphin. Very few encounters (apart from common bottlenose dolphin) occurred at water depths <200m.
Lessepsian Migration
Since the opening of the Suez Canal in November of 1869, many invertebrate species, as well as fish, initially restricted to one of the two seas, made their way through the canal into the other one, the vast majority in the 'Red-toMed' direction [18] [19] [20] . Yet, there was no concrete, documented evidence that any marine mammal species had followed suit. Potentially, bidirectional passage through the Suez Canal is available to all resident and visitor cetacean species in the Gulf of Suez and the LB. Practically, it is the small coastal species that are most likely to pass through the 190 km long and up to 22 m deep corridor, and then, only in rare isolated instances. We will now address the possibility of the LB hosting Red Sea Lessepsian migrants.
Indo-Pacific Humpback Dolphin
The likelihood of the migration of this species into the LB has been mentioned in the past by Marchessaux [21] .
Beadon [22] claimed it to be the fourth most frequently encountered species in the Gulf of Suez, including Port Said and Port Suez. The sighting by IMMRAC [2] this far north into the Mediterranean (~ 450 km from the opening of the canal when hugging the shoreline) substantiates Marchessaux's conclusion. The occurrence of a single individual would fit the social structure of this species [23] although juveniles were reported to mainly occur as members of a group [22, 23] . It may be surprising that this seems to be an isolated case. While a stranding of this species on the Israeli coast could hardly have passed unnoticed, sightings at sea could have mistakenly been attributed to Tursiops truncatus. Also the lack of active marine mammal centers and stranding networks in many of the states bordering the LB makes the possibility of other, unreported, migrants viable.
Other Species
Other cetacean species alien to the Mediterranean may stray into it via this route. Indo-Pacific bottlenose dolphin (Tursiops aduncus, Ehrenberg 1833) is prevalent in the Gulf of Suez [22, 24] and is a prime candidate for such migration. Unidentified bottlenose dolphins were sighted by A.S. inside the canal on three occasions during the Med-Red Rallies of 2005 and 2006. Two suspected Tursiops sp. carcasses with slightly spotted ventrums were stranded on the Israeli coast and tissue samples were sent for genetic typing (Peter Hale, University of Queensland, Brisbane, Australia). However, they turned out to be T. truncatus. Other potential migrants are pantropical spotted dolphin (Stenella attenuata, Gray 1846) and spinner dolphin (Stenella longirostris, Gray 1828), both known to inhabit the southern Gulf of Suez [22, 24, 25] . So far we have no evidence for any of them ever penetrating the LB. Lastly, the Indo-Pacific common dolphin (Delphinus capensis tropicalis, Gray 1828) has been docu- mented all along the Red Sea [26] [27] [28] . Flower [29] describes an encounter with two individuals of Delphinus sp. bowriding a steamer at the El Ballah bypass in the Suez Canal. All common dolphin records we have collected, as well as curated specimens in Israeli museums which we have examined, belong to the short-beaked species (Delphinus delphis).
A more complicated issue, the settlement of which would require genetic proof, concerns species that naturally reside in both seas and addresses the possibility that representatives of such species in the Mediterranean, and especially in its southeasterly corner, originate from Red Sea populations. Other than common bottlenose dolphin, false killer whale would be one point in question. It is quite common in the Gulf of Aqaba/Eilat [22] , up to its northernmost tip 2 , and also enters the Gulf of Suez [22] . The movement range of individuals of this species, however, may not be extensive. A recent satellite-tagging study in Hawaii [30] showed an individual from the offshore population to have moved only 95 km from the point of tag deployment during 15 days. The investigators also tagged eleven animals from the insular population, with tag attachment durations ranging from 2-76 days. Despite traveling cumulative distances of some 3,300 km per individual, their average maximum distance away from the tagging site was only 202 km (greatest distance was 420 km) [29] . Shoreward seasonal migrations that have been described around the islands of Japan were thought to be associated with movement of prey or flooding by warm ocean currents [31] , conditions not relevant to Lessepsian migration. The apparent 'hotspot' of rough-toothed dolphin in the LB is also suggestive in this respect. The species reportedly occurs in the Red Sea [32] , but so far has not been recorded in its northern gulfs.
Regional Status for Species
For the discussion below, we will assign each species recorded in the LB a status of regular, visitor or vagrant. Regular will be defined as a species known to reproduce in the area and/or predictably encountered year-round on an annual basis. Sightings/strandings of newborns or strandings of near-term mothers would support this status. Visitor and vagrant will receive the IUCN definitions [33] , i.e. a species that does not reproduce within a region but regularly occurs within its boundaries and a species that is currently found only occasionally within the boundaries of a region, respectively. In order to quantify the predictability of occurrence, given that a reasonable degree of effort is regionally invested in surveying and/or documenting sightings and strandings, we will use several events in a decade and very few events in a century to describe visitor and vagrant, respectively.
Since the Israeli coastline and continental shelf do not contain known focal attractors for any cetacean species, we believe that we can project our findings to the LB as a whole, when assigning status. Israel's position in the transition between the Nilotic and Levantine sub-regions, may however allow some regional fine-structuring. Also, since effort still lags considerably behind that in the western parts, the projected frequencies are most probably underestimated.
Common Bottlenose Dolphin
A regular Mediterranean inhabitant, with wide-spread, albeit fragmented, coastal distribution [1] . Based on Israeli samples, the sub-population in the LB was found to be genetically differentiated from more western Mediterranean populations [34, 35] . Recent cetacean listings from neighboring LB countries have common bottlenose dolphin ranking high on the list (e.g. [36] [37] [38] ). Projecting evidence from Israel concerning year-round presence and strandings of newborns and pregnant females to the entire region, would undoubtedly earn it the status of a regular coastal species in the LB.
Striped Dolphin
An oceanic delphinid that is the most abundant cetacean in the Mediterranean, where it demonstrates a declining west to east abundance gradient. This probably reflects the Sea's parallel gradient in primary productivity and carrying capacity for top predators [1] . Its Mediterranean population is genetically differentiated from that of the eastern North Atlantic and based on samples from the Ligurian, Tyrrhenian and Ionian seas, also shows inter-basin genetic structure [39] . Marchessaux [21] stated that the striped dolphin does not occur east of 30 0 longitude. This statement probably stemmed partly from lack of effort and partly from failure to distinguish carcasses of this species from those of common dolphin. Holdings of several striped dolphin skulls in the collection of Tel Aviv University Museum were erroneously listed as common dolphin. More recently, this species has been reported from Turkish [36, 40, 41] and Cypriot 3 waters. The mean group size of LB sightings is in good accordance with other parts of the Mediterranean (Table 4) , apart from the lack of sightings of groups >50 individuals in the LB.
A collaborative account on several abundance estimation surveys by different research groups in the Pelagos sanctuary, Corso-Ligurian basin [48] found offshore groups (water depth >2000m) to be significantly larger sized than onshore groups: mean=21.5; median=16 (N=124) and mean=13.1; median=6 (N=37), respectively. No such difference was found in the LB, possibly because of the small number of sighting.
Strandings of striped dolphins off Israel never included newborns or very young calves. A possible explanation is that dead calves of this pelagic species are less likely to be washed ashore. Also, the rarity of calf sightings in this report may be caused by young calves usually being members of large groups, making it hard for unskilled observers to tell them apart. All evidence considered, the striped dolphin can be counted as a regular year-round resident of the LB.
Short-Beaked Common Dolphin
A once widespread and very common Mediterranean inhabitant, the last half century has witnessed a profound reduction of the former range and size of its Mediterranean population, the Sea now being the last stronghold of relative abundance [1] . Curiously, the genetic profile of the Alborán subpopulation was found to more closely resemble that of the eastern North Atlantic than that of the Ionian subpopulation [49] . The authors suggest that this finding could be explained by isolation arising from differences in habitat utilization with the former subpopulation mainly utilizing beyond-shelf oceanic waters while groups of the latter are more often encountered in the shallower neritic zone. The species has an established record in the LB [21, 29, 50] and it too is included in all of the above-mentioned regional current compilations. The record from Israel is rather poor on strandings. Yet, the frequent sightings in the last five years of large groups with young calves are encouraging, given the dire state of the Mediterranean sub-population of this species [51] , recently awarded a 'threatened' status under the IUCN Red List [1] . According to the latter report, such large groups are still seen in the Alborán Sea and seasonally around Malta, but are rare in the Eastern Basin, including the Aegean Sea. Indeed, the relatively undisturbed southeastern corner of the latter may be drawing individuals from less suitable habitats in the Basin. Common dolphins in the Mediterranean and elsewhere mainly feed on small epipelagic shoaling fish of the Clupeidae and Engraulidae families [52, 53] . Ironically, the regional human strife may have formed another incentive for occupation by common dolphins, since the Israeli imposition of a naval blockade on the Gaza Strip has substantially restricted local purse-seine fishing. If this is substantiated by future dedicated surveys, these waters should be given special attention in conservation management plans for the species. Based on our new findings, the short-beaked common dolphin too should be included in the regional regular category. The paucity of sightings in the Israeli northern coast and the notable zero encounter rate by the 'Song of the Whale' team, would suggest qualifying that assertion to the southern or southeastern reaches of the LB.
Risso's Dolphin
The Risso's dolphin is considered a regular inhabitant of the Mediterranean and scarcer in the eastern basin, probably due to paucity of regional surveys [1, 54] . It is a pelagic teutophagous species and its main habitat in the northwest Mediterranean lies beyond the shelf and above the upper part of the continental slope, with a mean depth of 638 m [55] . It is genetically differentiated from the eastern north Atlantic population, which based on samples from the Ligurian and Ionian Seas, has some internal structure [56] . Its listing varies between the LB countries. Two single strandings were reported along the Turkish Mediterranean coast, one off Fethiye in May of 1995 and one off Alanya in August, 1998 [57] . It has also been reported to occasionally get caught in swordfish driftnet operations along that coast [41] . Off Cyprus it is considered rare (M. Hadjichristoforou, footnote 4). A single adult animal was successfully refloated after stranding near Famagusta on May, 2008 (B.A. Cicek, personal communication backed by photos). Between 2002-2008, no beachings of Riso's dolphin were listed in Syria [36] . Earlier reports [21, 29] do not list it as a resident in Egyptian waters.
Our report contains six stranding events and 11 sightings, scattered over wide geographical areas (Figs. 6, 7) and demonstrating year-round presence. Mean group size of 10 in the LB is on the lower side of the range of 12-37 for mean group sizes of this species reported in eight dedicated survey studies in western Mediterranean basins [54] , non of which presents data detailed enough for a statistical comparison. Also, in all of the studies mentioned in [54] , groups larger than 25 (the largest sighted in the LB) were encountered. To take an example from a 10 year study in the Ligurian Sea with 110 encounters [46] , 14 groups >25 animals (range 30-70) were encountered. The fraction of single animal sightings in that study was only 0.0363, significantly smaller than a fraction of 0.273 in the LB encounters, (Fisher's Exact Test; p<0.0138). Even though we have no evidence for reproduction in the area, we tend to include this species among the regulars of the LB. As in the western Mediterranean it has been reported to frequent waters above submarine canyons and seamounts [55] , the northeastern corner of the LB and Eratosthenes seamount are potential regional hotspots and recommended targets for future dedicated surveys.
Rough-Toothed Dolphin
Another seemingly rare inhabitant in the Mediterranean, the rough-toothed dolphin's status in the Mediterranean has recently been upgraded from 'visitor' to a 'regular', mainly based on its encounter rate in the LB [1] . We are aware of 6 -its status in the Mediterranean should indeed be raised to regular, mainly on account of its seemingly preferred residence in the LB.
The apparent seasonality (February-June) of all but one of the LB records may hint at some annual migratory behavior. One possibility is into and out of the Sea via Gibraltar Strait or the Suez Canal, but the species has neither been recorded in the Strait nor in the Gulf of Suez. More likely, the movement may be that of a resident deep water population which migrates in the spring to near-coastal waters where they are more likely to be spotted. This migration could be driven by movement and schooling patterns of preferred prey. Worldwide, the species is mostly encountered over deep waters, but sightings in shallow waters are not uncommon [60] . Calving in the shallows could be another spring shoreward incentive, even though a longitudinal study of a resident population off La Gomera, the Canaries, did not reveal a distinct calving season (F. Ritter, personal communication). With this species too, foraging near the shore takes its toll. Four of the five reported fresh mortalities (Israel & Lebanon) were known victims of gill-net entanglement.
Cuvier's Beaked Whale
This species is poorly known, in the Mediterranean as elsewhere. Its involvement in atypical mass strandings following the employment of military mid-frequency active sonar and seismic underwater air-gun arrays, spurred worldwide effort to better understand its biology [61] . The Cuvier's beaked whale maintains a resident sub-population in the Mediterranean [1] that according to preliminary genetic analysis seems to be distinct [62] . The first report of this species in the LB was of a specimen washed to shore near Tel Aviv [63] . Since then and before the period covered by this report, one other single stranding event was reported in Karataş, the Turkish Mediterranean coast, on September 1982 [64] . In the said period, in addition to our listing, four more strandings were reported in Turkey: three of single animals, in Serik, on July 1994 [36] , in Ören, on March 1995 [36] [58] , the mean stranding frequency in Israel is twice as high: 0.35 and 0.17 strandings per 100 km coastline per year, respectively. Yet, more than half of the Spanish strandings (16 out of 30) were along the coast of Almeria province (ibid.), which is a known 'hotspot' of the species [66] . In that region, strandings reach a frequency of 0.8 per 100 km per year. Similar considerations prompted Holcer et al., [67] to consider the southern Adriatic as a potentially important Mediterranean habitat for the species. We, however, believe that too little is known about it to warrant such conclusions and that bias-prone stranding records should be matched by regional sighting records to be gained through dedicated regional survey efforts.
All considered, we agree with Marchessaux's [21] statement: "This pelagic and teutophagous species probably finds good feeding grounds in the eastern Mediterranean…where it is likely to occur as commonly as in the western basin." and ascribe a regular status to Cuvier's beaked whale in the LB. Along the Israeli coast, strandings are restricted to the northern steeper-sloped part, suggesting that the southern coastline and probably the entire southeastern corner of the Basin do not comprise a portion of its biological niche. This conclusion is supported by recent, unpublished, model-predicted distribution maps of Cuvier's beaked whale in the Mediterranean. The maps confine the potentially suitable habitat for the species in the LB to its north-east corner (A. Caňadas, personal communication).
Sperm Whale
A regular resident in the Mediterranean, with wide distribution over deep waters, but considered rare in the LB [1] . Visual detection probability of long-diving mammals like the sperm whale is rather low [68] and dedicated surveys for such species are usually supplemented by acoustic detection means (e.g. [69] ). Since the latter are only available on research or on military vessels, it would be expected that an opportunistic sighting record would underestimate sperm whale preponderance. The Mediterranean population is genetically differentiated from the Atlantic populations and, based on a sample that did not contain LB representatives, has zero mitochondrial DNA diversity [70] . Aharoni [63] documented the only record of sperm whale in the LB prior to the period covered here. He reports that an individual (sex unspecified) a little over 7 m long beached on the shore of Herzliya on 1935. Its skeleton was later buried in Jerusalem (now lost). Since then, the record in the LB is sparse. The species was detected during the two dedicated regional surveys with acoustic detecting capability, IMMRAC's and that of the R\V 'Song of the Whale'. Their records as well as those reported by second parties were of single individuals or of pairs, the only exception being a social group sighted near Cyprus on July of 1997. Off Cyprus, the species is considered rare (M. Hadjichristoforou, footnote 4), while the stranding list from Syria contains only one entry of a 10.5 m long individual on April 2005 [37] . Habitat preference modeling in the northwestern Mediterranean [55] found the preferred niche to be over the deeper part of steep continental slopes and adjacent offshore waters, at a mean depth of 1750 m. Such habitat exists in the LB, mainly in its northern part and further dedicated acoustic surveys may establish the species' regular presence in the region. Until that time, we are more comfortable ascribing a visitor status to the sperm whale in the LB, noting its apparent year-round residency in the Helenic Trench [4] .
Fin Whale
A regular inhabitant in the Mediterranean, as evident from a 2003 review [71] , where ~2450 published and original records in the basin from 1800 up to 2001 are listed. Of these, only 10 are from the LB, with only a single record of a newborn, sighted in Larnaka Bay, Cyprus on October 21, 2001 . In addition, we are aware of two other published single stranding incidents in the LB, prior to the period covered by the present report. The first is of an 11.5 m long young calf found in Dakhla, north-eastern Sinai, in 1980 [72] . The second is of a specimen estimated to have measured 17 m that washed up on the shore of Megadim on February of 1981 in a decomposed state and was buried on site [73] . The former source also states that in the nineteen thirties and forties, three meter long lower jaws of fin whales would occasionally be brought up inside bottom trawl nets operating from Jaffa. Other than the cases in the present report (none of which appear in the above-mentioned 2003 review), another stranding of a freshly dead male calf in the province of Adana, Turkey, in May of 2003, was reported by the Turkish Marine Research Foundation [58] . The available record in the LB reveals a size/age distribution with a relative preponderance of weanlings and young calves in fin whale strandings. The mean length (± SD) in the Basin's stranding records for which this information is available (N=11) is 11.9 (± 2.78) m, with no record of an animal larger than 17m or smaller than 7m. The same values for the Mediterranean as a whole (N=103), are: 14.1 (± 5.38) m, with 25% of the records being larger than 17m and 17% smaller than 7m [71] . The medians of the two samples, 11.5 and 14.25, respectively are significantly different (Independent-samples Median Test; p=0.038).
The ultra-olygotrophic LB can hardly sustain the feeding requirements of large rorquals. Is the LB, then, a death trap for straying fin whale calves and juveniles or could it possibly be a preferred wintering ground for part of the Mediterranean population? The relative regional scarcity is evident from the very low stranding rate: 0.22 strandings/100 km coastline/year in Israel, as compared to a range of 1.79-7.64 strandings/100 km/year for various coasts of Italy, Sicily and Sardinia [74] . The locations of the wintering/ reproductive abode(s) of the spring-summer feeding aggregations of fin whale in the Ligurian Sea are as yet unsettled. Notarbartolo di Sciara et al., [71] argue that if indeed the Mediterranean fin whale population is endemic, as suggested by genetic studies [75] , the oceanic model of seasonal lengthy migrations may not pertain and that the Mediterranean probably supplies both feeding and reproductive needs. They further suggest that Mediterranean breeding grounds may not exist at all and that a widely, even if not homogenously, dispersed Mediterranean population aggregates in the north-western parts of the basin in spring-summer to feed. It is therefore quite possible that dedicated winter surveys throughout the ranges of the LB and the Ligurian Sea would yield similar densities. Traveling to the feeding grounds, even from the furthest corner, would then be covered in a short time. The young calf that "adopted" the Turkish freighter covered 300 km in 48h. Moving between the LB and the Ligurian Sea at that speed would take about 7-10 days.
The best available evidence to date would confer a visitor status to the fin whale in the LB.
Common Minke Whale
A widely distributed whale in the northern hemisphere, more often observed nearshore, which unlike the bigger rorquals has a diverse diet that in addition to swarming invertebrates also includes small schooling fish [76] . The species has been defined as a visitor to the Mediterranean [58] . Adding our own records, we calculate a rate of around four occurrences per year for the Mediterranean. This frequency is an order of magnitude above the 'several occurrences in a decade' definition for visitor status. However, to-date, no evidence supports reproduction of the species in the Mediterranean. While the majority of the records are of juveniles and calves, the latter seem to be already on the verge of weaning and independence, possibly making them vulnerable to entanglement in fishing nets. Furthermore, Mitochondrial DNA control region testing found the haplotype of the male calf entangled off Acko to be identical to the most common haplotype observed among whales sampled in the North Atlantic [13] and entrance to the Mediterranean by a tagged Atlantic minke whale has been reported 7 . All considered, the visitor status seems appropriate for the common minke whale in the LB as well as in the entire Mediterranean.
False Killer Whale
Prior evidence for its occurrence in the LB is scant. A portion of a skull was found on a beach near Baltim in the Nile delta in Egypt [77] and a single individual stranded live in Izmir Bay, Turkey [36] . Encounters with this species in the LB yield a median group-size of 6 (n=5), which is significantly smaller (p<0.01, Mann-Whitney U test) than in the western Mediterranean (20; n=7) [1] . The normal groupsize of 20-30 for the species [78] , has been encountered only once in the LB. The pelagic nature and the occurrence over the shelf edge and beyond, onto deep waters does fit other accounts, e.g. [79] . The somewhat shallower occurrence west of Cyprus (Fig. 7) is also in accord with the species' habit of approaching the shallows around oceanic islands, where deep water is a short distance away [22, 80] . Formerly considered very rare in the Mediterranean [81, 82] , it too received a visitor status by Notarbartolo di-Sciara & Birkun [1] , who listed four records outside the LB between 1990 and 2006. During 1997-2007, CREMA reported five additional single strandings off Spain, and ARION reported one off Greece [58] . Since more than half of the reported occurrences in the last decade are in the LB, this species definitely deserves a visitor status in this region.
Vagrant Species
Indo-Pacific humpback dolphin's vagrancy in the Mediterranean is limited to the LB, since so far it has only been sighted in Egyptian and Israeli waters [2] . Investing more search effort in the south-eastern corner may yet elevate its status to visitor. Killer whale (Orcinus orca, Linnaeus 1758) and humpback whale (Megaptera novaeangliae, Borowski 1781) should be considered as vagrants in the Basin, with one record each in the region ( [50] (but see below) and Saad, 2004 8 , respectively). Lately, a very unusual live stranding of what was most likely a Gervais' beaked whale (Mesoplodon europaeus, Gervais 1855) occurred in the Basin 9 . Since this was only the second reported case of this species in the Mediterranean [83] , vagrancy and/or elusive residence for this and other species of Mesoplodon remains to be determined. Finally, an astounding case of extreme vagrancy presented itself in May of 2010, when a gray whale (Eschrichtius robustus) was sighted off the Israeli Mediterranean shore and twenty two days later, the same individual was sighted in Spanish Mediterranean waters [84] . Table 5 summarizes suggested status assignments as compared to those for the Mediterranean as a whole [1] .
On Misidentification
Misidentification is a problem riddling just about all attempts at establishing a regional species composition − possibly more so in the case of cetaceans − and the LB is no exception. When identification at sea is unbacked by photographs it might be questioned in the best of circumstances, but even respected zoologists may misidentify cetacean skeletal remains or even fresh stranded animals, for lack of 8 Saad A. First record of a humpback whale stranding on the coast of Syria (Eastern Mediterranean). FINS, the Newsletter of ACCOBAMS 1(1):10. 9 Notarbartolo di Sciara G. 2009. Stranding of a rare beaked whale in Turkey. FINS, the Newsletter of ACCOBAMS 4(2):15. Century without a solid background in cetology and had no opportunity to develop such a background after their arrival. As a result, striped dolphin skulls were cataloged as common dolphin in the Tel Aviv Museum and a 1990 authoritative Encyclopedia of Plants and Animals of the Land of Israel (in Hebrew) shows a picture of a striped dolphin above a caption of a common dolphin, the former not being listed among local species. Some claims seem credible according to the description or because they fit with more updated information. Others, however, are highly questionable, like the often quoted isolated mentioning of the killer whale by Bodenheimer [42] , since no details are given as to whether it was sighted live, seen freshly stranded, or identified from skeletal remains. In the same source, Bodenheimer raises a possibility based on etymological grounds that beluga whales (Monodon monocerus) were the source of leather for the portable tabernacle tent of Biblical times, which further raises doubts as to his cetological acumen.
Identifying cetacean species from skeletal items entails a particular margin of error, as evident from several "first in a region" claims made without consulting with experts. For a case in question, a skull found a few km South of Lattakia, Syria, was identified as belonging to false killer whale [85] , while the supporting photographs show it to be Risso's dolphin (Fig. 9) .
CONCLUSIONS
The major point arising from this review is that the LB, despite its relatively impoverished biomass, is worthy of much more investigative effort than hitherto invested there, and that it may hold many rewards and surprises for whoever would be willing and capable of so doing. Except the longfinned pilot whale which apparently does not attempt to cross the shallows of the Sicily Channel, all other resident Mediterranean cetacean species are encountered within its bounds, either regularly or seasonally. One may even hazard a guess that it is becoming a haven for some cetacean populations that are being ousted from more western Mediterranean seas, the living conditions of which are progressively becoming unsuitable. Fig. (9) . Dorsal and lateral views of, top to bottom: Adult false killer whale skull (IMMRAC collection), 'Syrian skull' in Kasparek 1997 [71] and adult Risso's dolphin skull (IMMRAC collection). Scales have 10 cm divisions. All pictures except 'A' are matched to scale, such that relative sizes are maintained and showing the Syrian skull to be that of a calf. Picture A was expanded to stress the presence of teeth alveoli in the tip of the jaw only (inset and arrow), the most notable among many features that would assign the skull to the latter species.
